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‘ VROUGHT ALUMINUM ALLOYS

Tenslle Properties of M206 and Extruded Bars of
Sintered Aluminum Powder at Room and Elevated Temparatures

The following comperison between X206, a new conventional type aluminum
alloy, and two different alloys of extruded sintered aluminum powder at room 25X1A8a
and elevated temperatures clearly shows the superiority of both the SAP allo

over this new superior conventional type alloy.

M206 is a new development alloy and preliminary tests indicate thab is
is superior to any present alloy; for instance, M206 at 600°F has a tensile
strength of over 15,000 psi compared to 7,500 psi for 1LST.

The two extruded sintered alumtimm powder alloys listed are M257-
SAP. The maln differonce between these two materinls is the oxygen content,
M257 eontains approximately 6% AlpO3 while SAP has 15% Als03s The higher
oxygen allows for higher strength but is more difficult to work. The M257 ,
used for these tests was supplied by the Aluminum Company of America and the
SAP was purchased from Switzerlend.

Exposure Time @  Testing ,
Alloy _Temp. Temp. Temp, Y.5. .0p2n/n ¥.8. & Klong,

06 - Room 43,000 58,350 15,
u257 - -— Rooni 28,000 lp,000 18,
SAP - - Room - 38,000 52,000 12,5
u206 600°F 100 Hes,  Room 18,500 38,500 19,
M257 600°F 100 Hrs. Room - 26,000 Lko,000 19,
SAP 600°F 100 Hrs.  Room 39, 000 52,000 10,
M206  600% 100 Hro.  60C%F 11,500 15,700 20,
M25T7 600°F 100 Hrs.  600°F 15,000 16,500 8.
SAP 600°F 100 Hre.  600°F 20,500 23,350 2.
M205 750°F 100 Hrse  Room- 9,500 30,000 18,
M257 750%F 100 Hrs.  Room 26,500 39,250 - 18.
SAP 750°F 100 Hrs:  Room 38,500 51,000 12,5
U206 750% 100 Hre.  750°F 3,700 4,100 - 30,
M257 750°F 100 Hre. 75008 13,000 14,000 8.
SAP 750°F 100 Hrs,  750°F 18,000 18,500 1,
U206  900% 100 Hrsi  Room 11,000 34,000 22,
M257 900°F 100 Hrs. Room 26,000 39,250 19. .
SAP 900°F 100 Hrs, Room 36,500 51,000 12,
M206  900°F 100 Hre.  S00F 2,200 2,500  3%.
M257  S0C°F 100 Hrs. S000F 11,500 12,000 2.

SAP S00°F 100 Hrs. 900°F 13,300 1h, 750 1.
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Tt may be readily seen that the extruded bars of sintered aluminum powder
are superior for applicationg above 60007 ut that MP06 is competitive with

M257 at 600OF.

Creep and stress rupture tests on these materials are underwey.

Mechanical Properties of Magnesium-Rare Eerth Alloys

The tensile data obtained thus far on the magnesiumsthorium alley HK31
is listed below. -

Faposure Expogurse Testi

Pemp. OF Time Hrse  Temp. OF .8, .002¢/" 1.8. % Elong.
300 100 300 - 11,500 18,300 8.
hoo 100 Roon 16,000 21,000 2,
Loo 100 Loo 1L,000 18,000 17.
00 100 Room 17,500 29,000 3.
500 ' 100 500 13,000 22,200 15,
500 100 Room 15,000 23,000 k.
600 100 600 | 9,000 15,000 22.

Preliminary stress rupture data on the magnesium-rare earth alloys has
been obtained and is listed below. ‘

Loo°F - 500°F
Alloy 100 Ers, 1000 Hrs. 100 Hrs. 1000 Hrs.
FK30ATS 12,500 9,600 64500 5,000
EK30AT6 - 12,500 9,200 6,000 L, 500
HK31ATS 18,000 15,000 11,000 9,000
HK31ATE 21,000 18,000 1y, 000 12,500
FZ33AT5 15,000 11,000 75500 5,500

‘the superiority of HK31l, the magnesium thorium &lloy, over the magnesium-
cerium alloys is readily apparent. This alloy looks very encouraging thus far
and mey eventually be used in place of aluminum. The chief obstacles to this
alloy at present are the lack of production experience and the fact that they
are approximately 200 to 300% more expensive than the conventional magnesium
cagting alloys. The Dow Chemical Company has informed us that the supply of
thorium is plentiful for aixreraft applications and that they are anxious and
willing to furnish castinge in this alloy.
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The tensile properties of cast ¥ inum alloys currently under test at
the River Works have been obtained and the table below 1lists the valumes at
roon temperature and at 6009F after unstressed exposure for 100 hours at

600°F .,
4 Room Temperature At 600213 (300 Hrs, @ Temp.)

alloy  Bese 8. I8 Bl ¥.5.  TeS.  El.
355-T51 Al 23,000 28,000 1,5 ,400 8,000 19
355476 AL 33,000 39,000 2 5900 . 7,350 32
RRX99-T6 Al 23,000 40,000 2 20,700 14,200 13
1h2-T77 A1 43,000 lh,000 1 10,000 ko0 12
Almeg 35-F Al 20,000 j33,000 10 10,600 14,500 17
RRS3-T6 Al lo,000 hh,000 1 . 9,000 12,000 12
NACA 1hll-T6 A1 . 27,500 34,000 - 1 11,500 16,300 15
RAES5-T6 Al 22,000 29,000 0.5 9,500 14,000 3
MI~T6 Al 37,500 40,000 0.5 1,000 18,000 5
A355-76 Al 30,000 38,000 1.5 6,500 9,000 15,5

The following preliminary stress rupbure data at 300°F has been cbtained.
The bests ab LOO, 500, aud 600°F are underway and results will be forthcoming

shortlj..
Alloy 100-Hr, Strength @ 300°F Elongation

RR53-T6 : 23,000 3=l
NACA 1hhil=T6 23,000 2

. DCK2-T6 23,000 2
RAES5-T6 254000 -
MI~T6 = 25,000 -
1h2-T6 = 25,000 -
RRX99~T6 - 22,000 L
Almag 35~T6 22,000 7-8
A355~T6 - g 25,000 -

The hatt;:a aluminum alloys reported in general do not have ‘castability
AR O cBoF 35 Fee | S8e HFBI0UPRSL ¢ e the best cast~
ing alloys of all the above, m?%ﬁ%%gggggﬁ@g %@ﬁ inferior thermal
stability to the ML and 142 type alloy.



